Dysregulation of brain olfactory and taste receptors in AD, PSP and CJD, and AD-related model.
Recently, we have shown the expression of novel chemoreceptors corresponding to the olfactory receptor (OR) and taste receptor (TASR) families in the human brain. We have also shown dysregulation of ORs and TASRs in the cerebral cortex in Parkinson's disease. The present study demonstrates the presence of OR mRNA and mRNA of obligated downstream components of OR signaling adenylyl cyclase 3 (ADYLC3) and olfactory G protein (Gnal) in the cerebral cortex of the mouse. Dysregulation of selected ORs and TASRs has been found in the entorhinal cortex and frontal cortex in Alzheimer's disease (AD) in a gradient compatible with Braak and Braak staging; frontal cortex in terminal stages of Progressive Supranuclear Palsy; and frontal cortex and cerebellum in Creutzfeldt-Jakob disease subtypes methionine/methionine at codón 129 of PRNP (MM1) and valine/valine at codón 129 of PRNP (VV2). Altered OR, ADYLC3 and Gnal mRNA expression with disease progression has also been found in APP/PS1 transgenic mice, used as a model of AD. The function of these orphan receptors is not known, but probably related to cell signaling pathways responding to unidentified ligands. Variability in the drift, either down- or up-regulation, of dysregulated genes, suggests that central ORs and TASRs are vulnerable to variegated neurodegenerative diseases with cortical involvement, and that altered expression of ORs and TASRs is not a mere reflection of neuronal loss but rather a modulated pathological response.